Shah et al. recently published an article entitled "Validation of diagnostic accuracy with whole slide imaging (WSI) compared with glass slide review in dermatopathology" using the College of American Pathologists (CAP) guidelines in the Journal of the American Academy of Dermatology. [1] A pathologist's experience when making a diagnosis using glass slides is different from their experience using digital pathology. Much like comparing apples and oranges, there are fundamental differences between these two modalities. One is fully analog, and the other is fully digital. One field of view (light microscope) is round, and the other (monitor) rectangular. One uses fingertips to physically push around a glass slide on a microscope stage; the other uses a mouse or another input device to navigate an image. Yet, they are both tools that access the same foundational knowledge that resides in a pathologist's memory and skill set for making a diagnosis. Since both tools can be used for the same purpose, we, as the tool users, must decide for ourselves if the newer digital tool is at least as good as, or maybe even better than, the venerable old microscope, a tool which has been refined for our use over the last several hundred years. However, given some of the fundamental differences between rendering diagnoses with glass versus digital slides, how do we compare these two modalities in a quantifiable method? This topic has been the source of lively discussion for the last decade within the digital pathology industry, including the US. Food and Drug Administration that regulates medical devices. The vast majority of conclusions derived from validation studies in the literature signify that whole slide images are at least equivalent to glass slides.
The article by Shah et al. specifically follows the CAP guidelines on validating digital pathology for making primary diagnoses, a consensus document that was authored by experts in the field who sought to guide pathologists to self-validate digital pathology systems in their own laboratories.
[2] The article from Shah et al. is the third article so far to endorse the 2013 CAP guidelines, indicating that these guidelines are gaining traction in promoting the adoption of digital pathology. [3, 4] In their study, Shah et al. focused on a specific intended use, H&E -related dermatopathology, and measured intraobserver concordance. In this study, three dermatopathologists examined 181 cases using traditional light microscopy and whole slide images and found that glass-WSI intraobserver concordance (86.9%, 95% confidence interval [CI] 83.7-89.6) did not differ from glass-glass intraobserver concordance (90.3%, 95% CI 86.7-93.1) in any statistically meaningful way. This supports the premise that WSI for primary diagnosis is not inferior to traditional microscopy, corroborating the findings of other similar studies. [5, 6] Interestingly, in this dermatopathology validation study, the authors report some notable differences in concordance between diagnostic subgroups. They examined concordance in melanocytic lesions, nonmelanocytic proliferations, and inflammatory cases. Prior studies have found that inflammatory cells, particularly eosinophils and neutrophils, can be difficult to identify using WSI. In contrast, Shah et al. demonstrated the highest glass-WSI intraobserver concordance with their skin inflammatory subgroup (96.1%, 95% CI 91.8-98.3). Conversely, their melanocytic lesions had a lower glass-WSI intraobserver concordance of 75.6% (95% CI, 68.5-81.5). The low rate of concordance for melanocytic lesions could be explained by the fact that dermatopathologists in this study relied only on H and E stained slides and did not have any immunohistochemical stained slides to review that are typically used in more difficult lesions. Three out of five major discordances in the melanocytic subgroup had WSI reads that were less malignant than their counterpart traditional microscopy diagnoses. The authors postulate that a contributor to this discordance could be difficulty evaluating the cytology of melanocytes with WSI. However, two out of five of their cases showed the opposite. Nonmelanocytic neoplasms fell in between with a glass-WSI intraobserver concordance of 89.1% (95% CI 83.4-93.0). Most importantly, there was no statistical difference in glass-WSI intraobserver concordance versus glass-glass intraobserver concordance, either overall or in any of the diagnostic subgroups. Moreover, the authors included minor disagreements along with major disagreements in their calculations of discordance. When minor discordances were removed (i.e., a binary system), overall glass-WSI intraobserver concordance rose to 97.4% (CI 95.6-98.5), and glass-glass intraobserver concordance rose to 98.6% (CI 96.6-99.5).
The Shah et al. study also highlighted two important exclusions from the CAP guidelines, that were the source of lively discussion. These were (1) a definition of concordance, and (2) acceptance criteria for equivalence as a percentage of concordance. The CAP gave individual pathology laboratories the freedom to define these items as applicable to their own individual environments and uses. In omitting these items from their guideline, the CAP recognized that one size may not fit all and that every laboratory will face it's own set of demands, just like opting to go with apples and/or oranges. Nonetheless, in this study, and in the overwhelming majority of
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